Background Burn-out among doctors threatens their own health, and that of their patients. To identify risk factors of the doctor burn-out is vital to improving their health and increasing the quality of healthcare services. This study aims to explore the relationship between workfamily conflict (WFC) and burn-out among Chinese doctors and the mediating role of coping styles in this relationship. Methods A cross-sectional survey was conducted in China, with a questionnaire packet which consisted of the Chinese Maslach Burnout Inventory (CMBI), WFC Scale and the Simplified Coping Style Questionnaire (SCSQ). A total of 2530 doctors participated in the survey. Correlation analysis was performed to explore the relationship between CMBI, WFC and SCSQ scores. A linear regression model was set to determine the mediating role of coping styles on the relationship between WFC and burn-out. Results Doctors who had higher scores on work interfering with family conflict, reported more emotional exhaustion (r=0.514, P<0.001) and had a sense of accomplishment (r=−0.149, P<0.001). Simultaneously, family interfering with work (FIW) was positively associated with all dimensions of burn-out (r=0.213, 0.504, 0.088, respectively, P<0.001). Coping styles had partial, complete and even mediating effects on the relationship between WFC and burn-out among Chinese doctors. Conclusions WFC was correlated with burn-out, and coping style was a mediator in this relationship among Chinese doctors. Coping style was a positive resource against burnout.
BaCkgRound
Burn-out is defined as a syndrome of emotional exhaustion (EE), depersonalisation(DP) and reduced professional accomplishment(PA) 1 that occurs among various people-oriented professions like healthcare and social services. In the area of medicine, doctors are exposed to a range of harmful factors such as work overload, time pressures, role conflicts and effort-reward imbalance. The huge population base and increasing health consciousness over recent years have led to Chinese doctors being overburdened. Further, the relationship between doctors and patients often involves high interpersonal and emotional demands; this can also elevate the risk of burn-out. Doctors are considered a high-risk population with high levels of burn-out; what is more, they are more susceptible to depressive symptoms and suicide attempts, and they are often unable to satisfy the demands of patients. [2] [3] [4] [5] Work and family are two vital focal domains of adult life. Work-family conflict 6 (WFC) is a bidirectional conflict that includes both work interfering with family (WIF) conflict and family interfering with work (FIW) conflict. The conflict may be time-based or strainbased. For example, when the amount of time devoted to the work role interferes with performing family-related responsibilities and vice versa. WIF is a form of inter-role conflict in which the general demands of time devoted to, and strain created by the job, interfere with performing family-related responsibilities, and FIW is a form of interrole conflict in which the general demands of time devoted to, and strain created by the family, interfere with performing work-related responsibilities. In China, most families are double workers, which means both male and female doctors have dual responsibilities for both work and family. WFC has found to be positively associated with burn-out, however, previous studies did not determine how WFC influences burn-out. [7] [8] [9] [10] [11] Coping styles are thought of as stable strategies which may overcome or tolerate external and internal pressures or stressors. Some people cope with stress actively, while others cope passively. Active coping strategies are either behavioural or psychological responses designed to change the nature of stressors or one's opinion, whereas passive coping strategies lead people into activities (such as alcohol use) or mental states (such as withdrawal) which prevent them from directly addressing stressful events. Coping behaviours of individuals contribute to the explanation of why exposure to the same General Psychiatry stressors may cause burn-out in some subjects, but not in others. 12 13 Doctors need to take care for themselves before they can provide care to their patients and customers. Given the high job stress, differences in coping styles, as well as imbalance between work and family, there is an urgent need to create an educational programme and strategies for the prevention of burn-out among doctors. To achieve this objective, it is important to elucidate the relationship between burn-out, WFC and coping styles among Chinese doctors. To our knowledge, there has been no integrative effort to examine coping styles as a mediator in the relationship between WFC and burn-out. In the present study, we examined the relationship between WFC and burn-out, and determined the mediating role of coping styles on the relationship between WFC and burn-out by using a cross-sectional survey of 2530 Chinese doctors.
MaTeRials and MeThods Participants
The presurvey results in Jiangsu Province showed that the prevalence of job burn-out among clinicians was 70% in 2008. Then we calculated the sample size using PASS software, and found a total sample of 2017 was needed. According to the results of random sampling, the eastern region, with the hospital as a unit, was directly sampled by our researchers who collected the questionnaires on the spot. Surveys for the central and western areas were mailed by special personnel responsible for receiving, measuring, recovering and returning. All surveyors received a unified training on methodology. In the process of measurement, the same guidance was given, and individual measurement and collective measurement were adopted. The questionnaires were reclaimed and stored.
A total of 3000 questionnaires were distributed and 2705 were returned (return rate: 90.2%). One hundred and seventy-five questionnaires were discarded due to incomplete data, thus leaving 2530 analysable questionnaires. In order to protect the privacy of the subjects, the questionnaire was used anonymously. Each studied subject and the hospital were fully informed of the purpose of the study prior to enrolment and signed a consent form.
instruments

Chinese Maslach Burnout Inventory
The Chinese Maslach Burnout Inventory Questionnaire and the cut-off values have been shown to be valid and reliable according to previous studies, 1 2 14 and Cronbach's α coefficients of EE, Cynicism(CY) and Personal accomplishment (PA) were reported to be 0.874, 0.801 and 0.711, respectively. A confirmatory factor analysis supported the three-factor structure (χ 2 /df=2.18, root mean square error of approximation (RMSEA)=0.06, root mean square residual (RMR)=0.05, normed fit index (NFI)=0.89, relative fit index (RFI)=0.87, incremental index of fit (IFI)=0.94, comparative fit index (CFI)=0.93), which indicated good structural validity. EE mainly refers to the weary and worn out states that result from physical and emotional depletion; it is complicated in particular with emotional symptoms like fatigue, exhaustion and worrying that one's work will affect their own emotional states. DP mainly reflects an individual's poor social relationships and their evasive, negative and indifferent attitudes towards their work, which include manifestations like indifference to the feelings of their subjects, and refusing their subjects' requirements, self-assessment of their work achievements, such as a sense of incompetence, and a lack of efficiency, morale and achievement in their work.
Each dimension consists of 5 items, for a total of 15 items. The questionnaire used seven magnitudes to score each item: one representing 'completely fitting' and seven representing 'completely unfitting'. The dimension of reduced accomplishment (items 3, 6, 9, 12 and 15) used reverse scoring.
The Simplified Coping Style Questionnaire Currently, evaluating an individual's coping style so as to understand its relationship with psychosomatic health has been considered to be an important study object of clinical psychology. A number of evaluation methods have been developed in foreign countries, such as the Ways of Coping Questionnaire (WCQ), which was compiled by Folkman and Lararus. Some scholars applied this scale in China, however, they found this scale was not suitable for use in the country because of cultural differences. So, with the aim of adjusting for Chinese culture the WCQ was revised by Xie YN. The Simplified Coping Style Questionnaire is a 20-item self-report that includes two dimensions. The first entry consists of 1-12 items, and focuses on reflecting the traits of active coping and passive coping (8-item). The second entry consists of 13-20 questions, and focuses on reflecting the traits of passive coping. The items were measured using 4-point Likert-type scales from 0 (never) to 3 (very often). Factor analysis results confirm the theoretical hypothesis, and previous studies have shown that this scale has good reliability and validity. The instrument has been commonly used in China. 1 15-19 The WFC Scale The WFC Scale consists of two subscales, WIF and FIW; the total scale consists of 18 items, and each of the two dimensions is measured by 9 items. Responses are made on a 5-point Likert-type scale. The WIF measures the work-to-family direction of conflict. The FIW measures the family-to-work direction of conflict. The WFC was translated into Chinese, and its reliability and validity were reported in previous studies. This questionnaire and the cut-off values have been shown to be valid and reliable. 1 10 20 statistical analysis All these data were obtained from a structured questionnaire. Demographic information including gender, age, work experience, and so on, was collected. 
ResulTs demographics
The demographic and working characteristics of the subjects and the distribution of each dimension of burn-out in the categorical and grade items are shown in table 1. Mean (SD) of EE, PA differed significantly across age groups. Male doctors were more easily affected by EE and PA when compared with female doctors. Doctors with an age range '<25' had the highest scores on EE. Doctors aged '35-44' were the most likely to be PA. The longer a doctor works, the more likely they are to have EE, but the higher their PA. There were 
Pearson's correlation
The results of Pearson's correlation analysis among subscales of WFC, coping styles and burn-out are shown in table 2. FIW was significantly correlated with all the dimensions of burn-out, which indicated that doctors with higher scores on the FIW Scale were more likely to burn out (r=0.213, r=0.504, r=0.088, P<0.001). Meanwhile, the WIF Scale was positively associated with EE (r=0.514, P<0.001), but negatively associated with PA (r=−0.149, p<0.001), where doctors with lower scores on WIF were less prone to EE, but more susceptible to PA. WIF was positively associated with active coping and passive coping (r=0.175, r=0.112, P<0.001), thus, the higher the scores on WIF, the higher the scores on passive coping. Whereas, FIW was negatively associated with active coping (r=−0.059, P=0.012) but positively with passive coping (r=0.349, P<0.001), while doctors with passive coping styles were found to have higher scores on FIW. Moreover, active coping styles had a negative impact on FIW (r=−0.059, P=0.012).
The mediating role of coping styles on the relationship between WFC and ee As shown in table 3, WIF, FIW and passive coping were positively associated with EE (β=0.735, 0.191, 0.148, P all <0.001). The higher the score on the WFC Scale, the more passive coping style a doctor held, as well as the higher the chance of EE. Importantly, passive coping had a partial mediating effect on the relationship between WFC and EE, in that the regression coefficient for WIF (β from 0.731 to 0.735) and FIW (β from 0.257 to 0.191) was reduced when coping styles were added to the model. The result of the Sobel test confirmed the significant mediating effect of passive coping (z=10.86, p<0.001).
The mediating role of coping styles on the relationship between WFC and dP As shown in table 4, both FIW and passive coping style were positively associated with DP (β=0.597, β=0.329, P<0.001) while active coping style was negatively associated with DP (β=−0.133, P<0.001). Coping style directly impacted the DP Score, and affected it indirectly by partially mediating the relationship between FIW and DP. The regression coefficient for FIW in relation to the DP Score was reduced from 0.738 to 0.597 (P<0.001) when coping styles were added to the regression analysis. The result of the Sobel test supported the significance of the mediating effect of active coping (z=14.24, P<0.001) and passive coping (z=9.86, P<0.001).
The mediating role of coping styles on the relationship between WFC and Pa The impact of coping styles on PA are shown in table 5. WIF and active coping style were negatively associated with PA (β=−0.133, β=-0.288, P<0.001) while passive coping style was positively associated with PA (β=0.178, p<0.001). More importantly, coping styles (active coping/ passive coping) indirectly affected PA by partially mediating the relationship between WIF and PA, and fully General Psychiatry Table 4 Results of hierarchical linear regression analyses, with DP as the criterion variable mediating the relationship between FIW and PA in that the regression coefficient for WIF decreased when active coping/passive coping was added to the regression analysis (from β=−0.180 to −0.133, P<0.001). The result of the Sobel test supported the significance of the mediation of active coping (z=24.89, P<0.001) and passive coping (z=11.98, P<0.001).
disCussion
Main findings
As mentioned above, the main goal of this study was to explore the correlation between WFC, coping styles and burn-out dimensions among Chinese doctors, and demonstrate that WFC as a stress factor may may have both direct and indirect effects on burn-out. The main findings of our study are: (1) High scores on the WIF and FIW Scales may indicate EE, the higher the WFC Score, the more likely the person was to get EE. (2) FIW had a positive relationship with DP and PA while WIF had a negative relationship with PA. (3) Coping style was a mediating factor on the relationship between WFC and job burn-out in Chinese doctors.
There are several studies that have reported that demographic factors, such as age, education and marital status were associated with burn-out. [22] [23] [24] [25] In this study, burn-out subscale scores were significantly related with age which is in accordance with research.
Considering the relationship between WFC and burn-out, WIF and FIW were found to be positively related to EE among Chinese doctors. These results are in accordance with the results of previous studies.
7-9 26 Burke 27 et al found that WIF and FIW could lead to EE and Wang 28 et al found that high values of WIF were significantly correlated to higher rates of personal burn-out. However, the effects of WIF and FIW on DP and PA were different. While FIW had a positive relationship with DP and PA, WIF had a negative relationship with PA. One explanation of the negative relationship between WIF and PA might be that employees who experienced interpersonal conflict and tension at work tended to focus more on their work activities to protect themselves from further tension and to be able to reach higher levels of performance, which may result in higher levels of professional accomplishment. This similar negative relationship was also observed in the investigations of Lambert. 29 From another perspective, the different relationships of WIF and FIW with PA might be explained by the observation that doctors who experienced more WIF devoted more time and energy to work, whereas the dimension of professional accomplishment was mainly self-evaluated based on work roles rather than family roles; thus doctors who devoted more to work might achieve more professional accomplishments. By contrast, doctors who experienced more FIW devoted more time and energy to family, at the expense of work-related obligations. This might deprive doctors of opportunities to achieve more work accomplishments. To avoid doctor burn-out, the working environment must be improved and doctors should be given more material and emotional support, particularly when they must resolve conflicts between work and family. [30] [31] [32] Positive factors related to the prevention of doctors' burn-out such as hardiness, active coping and social support were found to be the most important buffering factors. 33 In the present study, active coping was negatively associated with DP and PA. These findings contribute to the understanding that coping styles have a significant effect on burn-out, and active coping may be a positive resource for combating burn-out. Our findings revealed that coping styles partially mediated the effects of WIF on EE and PA and coping styles also partially mediated the effects of FIW on EE, DP and completely mediated PA.
Doctors with a higher WFC might be more likely to use passive coping which in turn leads to higher levels of EE and DP. These findings should convince hospital administrators to be aware of the risk of WFCs among their doctors, and they should make efforts to develop General Psychiatry strategies to decrease doctors' perceived WIF and FIW so as to reduce doctors' burn-out. For example, hospital administrators could recruit more staff and give doctors opportunities to enhance their technical skills to better fit in a high tech environment. Or hospitals may provide childcare services for doctors with young kids or arrange flexible schedules for breastfeeding doctors to release them from FIW. Compared with changing the WFC Score in doctors, it might be more positive and feasible for hospitals to conduct doctor training on problem-solving skills with the goal of helping doctors develop and employ active coping styles to deal with the stress they face at work. This type of training would be expected to improve doctors' health and well-being and to reduce professional burn-out, and thus improve the quality of healthcare. 34 limitations Several limitations of the present study have to be mentioned. First, this study is cross-sectional in design. WFC, coping styles and burn-out were measured simultaneously, so causal conclusions cannot be drawn. All findings obtained in the current study should be confirmed by a longitudinal study. Second, all data were self-reported, which can introduce bias. Participants may have underestimated or overestimated the relationships between WFC and burn-out. Last but not the least, this study only focused on the relationship between WFC and burn-out and only checked some basic sociodemographic and working variables as confounders. More risk factors and their mechanisms should be investigated in further studies.
implications The present study demonstrated that WFC may be a possible predictor of job burn-out among Chinese doctors, indicating that doctors with a high WFC Score display more burn-out symptoms. More importantly, coping style might be an important factor which can affect burn-out directly or indirectly by partially or completely mediating the relationship between WFC and job burn-out. Our results suggest that when active coping strategies are adopted, burn-out is likely to be reduced. Conversely, the occurrence of passive actions is positively correlated with the chance of burn-out. Therefore, interventions focused on the improvement of coping strategies may be helpful in the prevention of job burn-out in doctors, so as to enhance medical service quality.
